1 205 3 



XXIX. An Account of main Re^^acles 
of Air, in Biras, mncb €Ommunkate 
with the Lungs y and are kind hofh 
among phe flefy Parts and in we hollow 
Bones of thofe Animals, By Johii Hun- 

jr\ y^ £v 



Red(Je, Feb. 27,*- ■ i HE lingular communications 
«774- J^ which are found to fublift, in 

birds, between the cavities of the lungs, and 
certain other cavities in the flefhy parts and 
in the bones, being peculiar to that tribe of 
animals, and having never yet been fufficiently 
explained, nor perhaps attended to, either by ana-^ 
tomifts or natural hiftorians ; I imagine, that an ac- 
count of them will not be unacceptable to this fociety* 
It is not my prefent defign, to enter into minute 
defcriptions of all the particular communications of 
this fort, to be found in the diffcdtion of thefe ani- 
mals 5 but only to mention fuch general fads, as will be 
fufficient to introduce the fubjed: into natural hiftory, 
and ferve to open the enquiry into the final caufe. 

To make this matter more intelligible, 1 mufl 
ptevioufly give an idea of the difference, betvveen 
the particular cells in queftion, and thofe other cells 
of the cellular membrane, common to all animals ; 

and 
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anii aifo fiiew wherein thofe bones which receive 
m^ differ hmnhchm do no: 

The air-cells, which are found in the foft parts df 
birds, have no communication with the cavity oi 
the comitiori cellular membrane of the body; fbme 
of them cotiimiinieate immediately with one ano- 
ther j and aJl ctf them may be laid to h^ve ^ conx- 
muiiication together, by tri^ th0 iungSj^ as 

a common centre. Borne of the!e ait hi^s placed 
in larger cavities j fuch as thfe abdtmen ; cithers are fa 
lodged in the interftices of parts, that they wo*iIdf, at 
firfti appear to be the common Connefting mem- 
brane, as about the Wo^^-aMla^^. 

They are of very different fi^es, jatt as beft fflits 
the circumftanoes of the particular p*rts^ where they 
are placed. 

The boties which receive air iafre of twd kinds ; 
fbrtfte, as^^he ;^^^^ ribs^ and vert^i^^a^r pBvt 
Iheir litterSkllubttance divided into infliurtieTable 
eeHs 5 whilft othersv as the os humeri and th^ Ar J^ 
//;(9m, are hollowed out ihto one large canal, tom^- 
tifhes wi^ a few bony columns running tfcrofi, at 
i\i^ extremities. Bonfes of this kind may be diftin- 
guHhed froin idiofe that do not receive air, by ie\^enjl 
marks ;- ift, hy theirlefs ipecific gravity % adly, by 
being lefs ValcuMr than the others, and therefore 
whiter % 3diy, by their containing little or no oil, and 
conlequfendy beii% more eafily cleaned ; and a^ 
mych whiter^ when cleaned, than comt|i6jri; bp^ 
4thlyJ^by h^viiig^nti marrow, nor a "bfcfodj^ pulpy 
lubftance, even in thefr cells ; jthly, by their jiot 
being, in general, h hard and jfirnias^ other hones j 
thoie of ioiiie birds are fo foft, that they can be 
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fqu^ezed together with the fin§er tmi tlmnsk^i 
however, the bones of the extremities Ime very 
folid fides^ 6thly, the paffage by whidn the air 
gets into the bones can be eafily perceived, cvmk m 
cleaned bone$* Generally there are feveral bole% 
placed together, near the end of the bone wMch 10 
next the trunk of the bird; aiid diftingu^aMe, by 
having their external edges rounded off 5 whicii is 
not the cafe with thojTe hole% through wliiigh either 
nerves or blood veiTels pafs, into the fobftance of the 
bone. 

I muft next give an idea of itm ine$:haDlfm oi 
the lungs in birds, which i-cnders them fitibrcoBX- 
municating air to the above defcribed paits. This 
confifts principally in certain connexions. 

It has been aflerted, that birds have no diaphragm 1 
but this opinion muft have arifen either from a want 
of obfervatjon, or from too confined an idea of a 
diaphragm j for there is a pretty ftrong, bat thiu 
and tranfparent, membrane, which covers the lower 
furface of the lungs, and adheres to them; this 
membrane gives inlertion to fcveral thin mufcles, 
which arife from the inner furfaces of the ribs. 

The ufe of this part is to leffen the concavky of 
the lungs towards the abdomen^ at the time of in- 
fpirationj and thereby to aflift in dilating the air- 
ceils 5 for which reafon, it is to be conldered m 
anlwering one main purpofe of a diaphragm^ 

Befides this attachment of the tungs to the dia^ 
phragm, they are alfo conne^ed to the ribs and 
fides of the vertebra. 

Thefe adhefions are peculiar to th^ tribe of ani- 
mals i and are of lingular ufe, or rather of aWb- 
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lute neceflity, in fuch hings as thofe of birds, out of 
which the air can find a paflkge into other cavities; 
for if the lungs were loofe in the cavity of the 
thorax^ as is the cafe in alt other animals, their 
cells could not be expanded, either by the depreffion 
of the diaphragm^ or the elevatioA of the ribs % 
fince the air ruflhing in, to fill up the vacuum in the 
cavity of the cheil, occafion«d by thdfe a£lions, 
would take the ftraight road from th6 trachea through 
thofe paflages ; and, of confequence, expand no part 
of the lungs which lay out of that line, whereby 
refpiration would be totally prevented 1 it would bJe 
cxadlly the fame cafe, as when the lungs aire fo 
much wounded, in other animals, as to allow of a 
free pafTage for the air into the cavity of the 
thorax, &c. 

Of the internal openings of the lungs. 

The openings in the lungs, by which they com- 
municate air to the other parts, are as follow : 

The membrane, or diaphragm above mentioned, 
is perforated in feveral places, with pretty large 
holes, which admit of a free paffage, between the 
cells of the lungs and the abdomen. A communi- 
cation which has frequently been noticed. 

To each of thefe perforations is joined a diftindt 
membranous bag, which is extremely thin and 
tranfparent; it receives the air, and being after- 
wards continued through the abdomen^ gets attach- 
ments to many of thole partis with which it comes 
in contact, 
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There b tio oecafion to defcribe liere aH thfefe 
bags, or their attachments ; it being fufficient to fay, 
that they extend over the whole abdomen. 

The lungs open at their anterior par t^ that is, 
towards the Jernum^ into certain membranous cells 
which lie upon the fides of the pericardium^ and 
communicate with the cells of ihc^rMtim* 

The fuperior part of the lunga opms into the 
large cells of a loofe net-work, through wbich the 
tracheay oefophagusy and large veflels, going from, 
and coming to the heart, pafs. 

When tihiefe cells are diftended witfa air, it en- 
creafes the fize of that part, where they lie, very 
confiderablyj which, in general, is a mark of paf- 
fion; as appears evidently in the turkey-cock^ the 
pouting-pidgeon, &c. and is extremely Vifibkj in 
the breaft of a goofe, when ftie cackles, 

Thefe cells communicate with others in the 
axilla^ under the large pfe&oral raufcle, &c : and 
thofe again with the cavity of the os humeri, by 
means of fmall openings, in the hollow furface^ near 
the head of that bone. 

The pofterior edges of the litngs, which lie on the 
fides of the fpine, and prcged backwards between 
the ribs, open into the cells of the bodies of the 
^ertebn^y thofe of the ribs, the canal of the me^- 
Julia fpinalis, the cells of the facrum, and other 
bones of the pelvis i from which parts the air finds 
a paffage to the cavity of the thigh-bone. 

This account agrees with what we find in moft 
birda s though fome have more, and fome fewer of 
thefe communications, 
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In the OSTRICH, no air gets into the os humeri-, 
but it enters every other part, as defcribed above, in 
very large quantities. In the common fowl, no 
air appears to enter any bone but the os humeri. 
The WOOD-COCK has none either in the firftbone of 
the wing, or in the thigh-bones. On the other 
hand, in the pelican, the air pafles on to the ulna 
and radius^ and into thofe bones which anfwer to 
the carpus and mdtacarpus of quadrupeds. 

Thus then, the abdomen^ the cells furfounding 
the pericardium^ the lower and fore part of the 
neck, the axilla^ the cellular membrane under the 
peroral mufcles, &c. all communicate with the 
Jungs, and are capable of being filled with air^ and 
again, fi'om thofe cells thejif^r;^^;^,ribs,.wr/^^r^of the 
back and loins, bones of the pelvis^ ojja humerorumy 
and ofafemorum, can, in many birds, be furnifhed 
with air» 

This fupply, of the bones with air, is not wholly 
by means of the lungs > iop the cells of the bones of 
the head, in fome birds, are filled with it, of which 
the OWL is a remarkable inftance* In this bird, the 
diplae between the two plat«s of the fcull is (eellular, 
and admits a confiderable quantity of air, which is 
furnifhed by the Euftachian tube. 

Some authors confidered the diploe^ in the cranium 
of a bird, as a continuation of the mamillary pro- 
cefs *; and have looked upon it as a circumftanee 
peculiar to finging birds j but this is not the cafe. 

^ The only thing fimilar to this communication, in birds, of 
the cells of bones with the external air, is that of the internal 
€ar of quadrupedsy by the Euftachian tube* 
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The lower jaw of the pelican is alfo furnlfhed 
with air; but by what means I do not know. 

Having formerly obftrved thefe fads, I made 
feveral experiments in the year 1758, upon the 
breathing of birds, to prove the free communica- 
tion between the lungs and the aboyementioned 
parts. 

The firft was upon a cock. I made an opening 
into the belly of this animal, and introduced a 
aiver cannula ', then tied up the /r^c^^^, and found 
that he breathed by this opening, and lived ; but 
an inflammation came on, in the bowels, which pro- 
duced adhefions, and cut off the communication. 

I cut the wing through the os humeri, in another 
fowl, and tied up the trachea as in the cock ; and 
found that the air pafTed to and from the lungs by 
the canal in this bone ; the fame experiment was 
made with the os femoris of a young hawk, which 
was attepded with nearly the like fuccefs j but the 
paflage of air, through both thefc parts, efpecially 
the laft, was attended with more difficulty than in 
the firjft experiment } indeed fo much, as to render 
it impoffible for the animal to live longer, than to 
prove evidently, that he did breathe through the cut 
bone. 

The exceeding fingularlty of thefe communica- 
tions, in birds, put me upon thinking, what could 
be the final caufe. At firft I fufpeded, that it might 
be intended for the benefit of flying, that being the 
circumftance wliich appears the moft peculiar to 
birds*, and it might be of fervice in this refpeft, I 
thought, by encreafing the volume and ftrength, 
with the fame quantity of matter, and therefore 
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wiriiofit adding to tlie weight of the whole ; which 
will rather indeed be dimiiiifhed by the difference 
of fpecific gravity, between th€ external and in- 
ternal air. This opinion was ftrcngthened, by ob- 
ferving, that the feathers of birds alfo contain a 
confiderable qtiantity of air, and in the very part 
which requires the greateft ftrength 5 as likewife by 
the analogy of fi(h, which have air contained in 
their bodies, to leffen their fpecific gravity j though 
the ufe of this, in fifh, which are to move in a 
much heavier element, is niore obvious than in 
birds. 

But when I found the ostrich, which is not in- 
tended to fly, endowed with nearly the fame con- 
ftrudion -, and that the common fowl, and many 
others of that clafs, which do fly 5 and alfo the 
WOOD-COCK, which flies, and is fuppofed to be a 
bird of pafTage, are not fo well provided with air, as 
the OSTRICH ; and that the batt, which flies, dif- 
fers not, in that way, from animals that do not 
fly ; fo many contradictions to the theory, obliged 
me to think of iome other ufe, for this Angular 
mechanifm* 

The next conjecflure, that offered kfelf, was, 
that thefe parts were to be confldered as an 
appendage to the lungs. The analogy of amphi^ 
Jious animzh leads to this; for, in many of them, 
the fnake, viper, &c» the lungs are continued down 
through the whole belly, in form of two bags, 
the upper part only of which can do the office of 
refpiration v and therefore, the remainder is to be 
confidercd as a refervoir of air. Now there is a 
great fimilarity between birds and that clafs of ani- 
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mals, called amphibious 5 and although a bird and a 
fnake are not the fame, in the conilrudlion of the 
refpiratory organs, yet the circumftance of the air 
paffing beyond the lungs, into the cavity of the 
abdomen^ in both, naturally leads us to fuppofe, 
that fo fimilar a ftrufture is defigned for the fame 
purpofe in both; and this analogy is further con- 
firmed by the texture of the lungs in both, which 
confift of large cells. Now in amphibious animals, 
the ufe of tliis conformation of the lungs is evi- 
dent ;^ for it is in confequence of this, that they 
can breathe lefs frequently than others. Confidering 
the matter in this light, it may ftill, in birds, 
have fome connexion with flying ; for that motion. 
may eafily be imagined, to render frequency of 
refpiration difficult y and may, therefore, make a re- 
fervoir of air Angularly ufeful. 

It may, perhaps, occur to fome, that the whole 
of thefe communicating cells are to be confidered 
as extended lungs; but I can hardly think, that any 
air, which gets t^yond the veficulated lungs them- 
fclves, is capable of affeding the blood of the ani^ 
mal 5 as the other cavities, into which it comes, as 
well thofe of the foft parts, as of the bones, are 
very little vafeular. 

How far this cottftrucflion, of the refpiratory or- 
gans, may affift birds in finging, is worthy of confi- 
deration, as the vaft continuance of fong, between 
the breathings, in a CANAJiy-BiRD, would appear 
to be owing to this cauie. 

At prefent,. 1 fhall purfiie this fubjed no farther j 
but leave it to a fubfequent paper, as requiring a. 
great many comparative fads, to eftablifli the final 
caufe^. 
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